INTRODUCTION {#sec1-1}
============

The tsunami waves that devastated the shorelines of several countries of South and Southeast Asia were triggered by a massive undersea earthquake of magnitude 9 in the Richter scale, off the west coast of northern Sumatra, Indonesia, on December 26, 2004.\[[@ref1]\] This tsunami, the worst ever in human history, decimated Southeast Asia, killing more than 300,000 people in 12 countries and leaving more than 1 million people homeless.\[[@ref2]\] In India, the devastating tidal waves lashed several coastal districts of Andhra Pradesh, Andaman and Nicobar Islands, Kerala, Tamil Nadu and Pondicherry. Of these, the worst hit regions were the Andaman and Nicobar Islands, followed by the state of Tamil Nadu.\[[@ref3]\] Kanyakumari district was the second most affected district in Tamil Nadu in terms of population affected and lives lost.\[[@ref3]\]

Many studies suggest the occurrence of specific mental health disorders such as post-traumatic stress disorder (PTSD), grief, depression, anxiety and substance abuse following disasters.\[[@ref4]--[@ref8]\] PTSD was the most commonly found psychological problem in 81% of investigations from developing countries following natural disasters.\[[@ref9]\] The risk factors for PTSD can be grouped into pre-disaster, within disaster and post-disaster factors.\[[@ref10]\] Since there are only limited data on PTSD and related factors from developing countries, more evidence is required to assist in the development of culturally sensitive strategies to combat the mental health problems. The present study was based on a community sample survey of tsunami survivors in selected villages of Kanyakumari district. Since all the people in the selected area were victims of the tsunami, this population can be thought of as a cohort of tsunami survivors. We did a further case-control analysis on a subsample of subjects, comparable to a nested case-control design. This paper presents the findings of the case-control study in relation to the risk factors of PTSD in the tsunami survivors.

MATERIALS AND METHODS {#sec1-2}
=====================

The study was conducted from June 2005 to October 2005, 6 months after the disaster. The cases in the study population were defined as survivors of tsunami, who had PTSD as evidenced by a total score of 48 or more on administration of an instrument, Impact of events scale-revised (IES-R),\[[@ref11]\] in Kanyakumari. In order to facilitate easy identification of the cases, we did a cross-sectional survey in four villages in Kanyakumari \[[Figure 1](#F1){ref-type="fig"}\].
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The number of cases required for this study was calculated as 153, after assuming alpha error at 0.05, power at 80% and odds ratio (OR) at 2. The number of subjects to be screened for identifying 153 cases in this population was estimated to be 437, based on the prevalence estimates of PTSD (35%) in samples from other disaster studies.

Hence, after allowing for a shortfall in response rate, a random sample of 485 subjects above the age of 18, living along the sea shore of the urban and rural villages in Kanyakumari, was screened using a locally validated tool, IES-R. Listings of the subjects were obtained from the electoral roll in which the deceased were deleted. The dwellings of most of these subjects were damaged, and hence they had moved to the nearby temporary shelters or relocated to other areas. Since about 25% of the subjects in the study area were displaced, the next person in the electoral roll was considered sequentially to complete the sample. All subjects consented to participate after having been explained the aims of the study, procedures involved, and time required for participation. Informed written consent was obtained by the investigator just before the interview from the subject.

The IES-R was selected as the tool to measure Diagnostic and Statistical Manual of Mental Disorders, 4th edition (DSM IV) PTSD symptoms. The tool was first translated to Tamil (the local language) and then translated back to English independently. This back-translated version was compared to the original English questionnaire to ensure validity. The tool was suitably modified for Tamil speaking population. The questionnaire was pilot tested before the study. Though the IES-R is a self-administered questionnaire, bearing in mind the low literacy levels of the local population and lack of familiarity with questionnaires, IES-R was used as an interviewer administered questionnaire in this study. A single interviewer read out the questions to each of the subjects in a subsample of this study population and recorded their oral response. A psychiatrist who was blinded about the PTSD symptom score conducted psychiatric interview of each of these subjects in their houses. After completing the data collection, the psychiatric diagnosis was compared with the corresponding PTSD symptom score using IES-R. To determine the accuracy of IES-R in detecting PTSD symptoms, sensitivity and specificity were calculated against the psychiatric diagnosis. The sensitivity and specificity of IES-R were found to be 0.92 and 0.67, respectively, after validation in a subsample of 75 subjects \[[Table 1](#T1){ref-type="table"}\].

###### 

Diagnosis of PTSD by IES-R
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Creamer *et al*. report that a total score of 33 on the IES-R is a predictor of PTSD.\[[@ref12]\] In our study, subjects whose score was equal to or above the 70^th^ percentile (total score 48) were taken as cases and those with a score below or equal to 30^th^ percentile (total score 33) were treated as controls. From the screened subjects, 158 cases and 141 controls were selected as per defined criteria for PTSD, and a total sample size of 299 was made available for the case-control analysis.

Three interviewers were trained for administering the instruments. The Principal Investigator used to accompany them in the field for data collection. Data were collected using the instruments as given in [Table 2](#T2){ref-type="table"}.

###### 

Instruments

![](IJPsy-54-48-g003)

All subjects diagnosed with psychological illness during the study were referred to the nearby private hospital or to the Department of Psychiatry of the nearest Government Medical College for treatment as preferred by the patients and their family. The Principal Investigator, a trained doctor, gave counseling to the participants during the interview, whenever required.

The entire data were analyzed using software Epi info and statistical package for the social sciences (SPSS) for Windows version 17. The risk factors of PTSD were grouped into pre-disaster factors, within-disaster factors and post-disaster factors in this study \[[Table 3](#T3){ref-type="table"}\]. Unmatched analysis was done to arrive at bivariate ORs and 95% confidence interval (CI) estimates. For multivariate analysis, multiple binary logistic regression analysis was done using SPSS.

###### 

Independent variables
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RESULTS {#sec1-3}
=======

In this study, the age group of the participants ranged from 19 to 81 years. We used national family health survey (NFHS-2)\[[@ref13]\] methodology for calculating the standard of life (SLI) index as proxy for socioeconomic status. The demographic details of the study subjects are depicted in [Table 4](#T4){ref-type="table"}.

###### 

Profile of the study subjects
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There were more women (78.5%) among cases, whereas men (61.7%) were more in number among controls. A greater proportion of subjects were under 40 years of age among both cases and controls \[[Table 5](#T5){ref-type="table"}\].

###### 

Bivariate analysis showing odds ratio and confidence intervals for the risk factors of PTSD within the study population of tsunami survivors
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The odds of having PTSD among the urban residents (men OR 7.20, 95% CI 1.61-32.64; women OR 3.60, 95% CI 1.51-8.57) and those belonging to low SLI (men OR 1.64, 95% CI 0.52-5.21; women OR 5.85, 95% CI 1.58-23.57) were influenced by gender. We could not analyze the influence of gender in the odds of occupation and PTSD, as all homemakers were exclusively women. Contrary to the fact that men in urban areas were at increased risk for PTSD, it was found that women in the rural areas had higher odds for PTSD than those in the urban areas (OR 10.61, 95% CI 2.06-54.63 vs. OR 5.30, 95% CI 3.02-9.27). Analysis of the influence of socioeconomic status on other risk factors showed that there was higher risk for PTSD for women of low SLI than those of high SLI (OR 15.04, 95% CI 4.27-52.95 vs. OR 4.23, 95% CI 1.62-11.02). So also, urban residents with high SLI had higher odds for PTSD than those with low SLI (OR 12.42, 95% CI 1.52-101.77 vs. OR 5.05, 95% CI 0.85-29.92). Other factors like separation from the family and substance abuse (alcohol and tobacco) did not have significant association with PTSD. In short, analysis of risk factors among various strata also vindicates the higher risk of PTSD among women, people belonging to poor socioeconomic background and those who suffered maximum loss during tsunami.

Multivariate analysis using binary logistic regression was done relating case-control status to variables like sex, place of residence, marital status, occupation, age group, SLI, injury to self, injury to family members, escape during the event, death of relatives, fully damaged house, satisfaction of services received, counseling services received and fear of recurrence of tsunami. In the study population, female gender and risk factors such as residence in urban area, persons aged 40 and above, injury during the event, injury to family members, and death of relatives had significant association with PTSD when adjusted for other variables. Absence of fear of recurrence of tsunami was found to have protective effect against PTSD \[[Table 6](#T6){ref-type="table"}\].

###### 

Multivariate analysis -- Results of multiple binary logistic regression analysis (stepwise forward regression)
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DISCUSSION {#sec1-4}
==========

In this study sample, women had 6.35 times higher risk of having PTSD as compared to men, when adjusted for other variables. The higher risk of PTSD among homemakers also strongly supports the vulnerability of women to PTSD as all homemakers were women in our study population. Studies on Oklahoma City bombing survivors and earthquake survivors in Turkey have shown an increased risk of PTSD among women than men.\[[@ref14][@ref15]\] The experiences of Oxfam, a non-governmental organization (NGO) which had worked in tsunami affected areas in South India, highlight the gender-specific problems and their role in increasing the stress of women.\[[@ref16]\] Other studies related to tsunami and PTSD also emphasize the strong association of female gender as a risk factor of PTSD.\[[@ref17][@ref18]\]

During tsunami, there was maximum destruction in the urban area in terms of death and property loss. This study shows that the residents of urban area had higher risk of PTSD as compared to the residents of rural area. This finding is consistent with increased risk of PTSD in areas of maximum destruction.\[[@ref19][@ref20]\] Contrary to this, a study of earthquake related PTSD in North China has reported that the village with lower initial exposure had a higher PTSD rate.\[[@ref21]\] Another important finding in our study is that the effect of all the protective factors against PTSD was low for the residents of urban area as compared to those in the rural area. This reminds that disasters impact whole communities, not selected individuals. In this study sample, subjects belonging to low SLI had significant risk of PTSD. This is consistent with the finding from several other studies, which shows that lower socioeconomic status is associated with poor mental health outcomes.\[[@ref22][@ref23]\] On the contrary, there are some data from India in a disaster setting, suggesting that people of all the socioeconomic strata were equally affected by PTSD.\[[@ref24]\]

Tsunami had caused community destruction of enormous magnitude and had created panic along the coastline. The experience had been the same for all the study participants. Hence, it was difficult to analyze the association of factors such as panic or horror during the event and community destruction with PTSD. All the survivors experienced financial loss and property loss, which made the assessment of association of these factors with PTSD difficult.

Among our study subjects, death of a relative and injury to self or family members were significantly associated with PTSD as in other previous reports.\[[@ref17][@ref25]--[@ref27]\] It cuts across gender, SLI and place of residence. Factors like absence of fear of recurrence of tsunami, counseling received more than three times and satisfaction of services received had protective effect for PTSD. Family is often considered as the unit of coping in stressful situations. In our study, 80% of the families were nuclear. Hence, we had not included the impact of family structure as a predictor of PTSD.

Some limitations of our study need to be mentioned. The selection of cases and controls in this study reflects the difficulties in sampling in communities affected by disasters. It was extremely difficult to trace out the displaced tsunami survivors immediately after such a disaster. The only information regarding them was that they had taken asylum in their relatives' houses. However, the results would have been different if we had included the displaced tsunami survivors in our sample. This means that our case selection procedure could only have pushed the OR toward the null value. The possibility of inter-observer variation in our study has to be considered since the data were collected by three interviewers. Inter-rater reliability could have been assessed, but we had not done this in our study. Though the cut-off score on the IES-R was pegged at 70^th^ percentile, possible overlap of co-morbid conditions and lack of clinical diagnosis has made the sample selection vulnerable.

Implications of our study for prevention of mental health problems can be described in terms of interventions that can be done before, during and after disasters. The marginalized, vulnerable sections in the community (women, people of low socioeconomic status, those who suffered maximum loss) were at higher risk of PTSD in our study. Hence, interventions should be planned in areas prone to natural disasters to protect the disadvantaged against the risk of mental health problems. Disaster workers and officials should acknowledge the vulnerable status of women and specific relief efforts to respond to it. The high death toll and injuries afflicted during the event also contributed to the risk of PTSD. This learning has strong policy implications. All health institutions in disaster-prone areas should be equipped with emergency care facilities to provide care, if needed. The absence of such facilities was one of the reasons for a high death toll in our study area. In the post-disaster phase, rehabilitation activities should be done with community participation and there is evidence to support the role of psychosocial care in reducing the emotional distress for women survivors of tsunami.\[[@ref28]\] The results of our study hint that the interventions designed to reduce PTSD in natural disasters like tsunami in developing countries should be targeted toward income generation activities and psychosocial care with special focus on women, people of lower socioeconomic strata and individuals who reside in areas of maximum damage. This study, as in other disaster studies, underscores the rationale for incorporating mental health services as an integral component of disaster policy.
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